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Thank you v e r y  much, Dr. Kolm, 

l ad i e s  and  gent lemen,  I ' m  d e l i g h t e d  t o  b e  r e  and p a r t l c u a a r l y  

d e l i g h t e d  t o  s h 8 r e  your  t r i b u t e  t o  Waldo &one o f  t h e  most 

d i s t i n g u i s h e d  and p r o d u c t i v e  i n v e n t o r s  o f  our age. It i s  a l s o  

a n  honor t o  share t h i s  p l a t f o r m  w i t h  D r .  Kolm whose mass d r i v e r  

concept  w a s  e s s e n t i a l  t o  t h e  development of space  and t h e  e x p l o i t a -  

t i o n  t h e r e o f  a s  w a s  t h e  steam eng ine  i n  t h e  development of t h i s  

n a t i o n  and t h e  world.  

Lawyers are some of m y  f a v o r i t e  peop le .  As a matter t 
* * ,  

of f a c t ,  I ' m  g i v i n g  you m y  midd le  d a u g h t e r  who i s  abou t  t o  

f i n i s h  up and come t o  work r i g h t  here  i n  mew York. L i f e  I t h i n k  

has t r e a t e d  you u n f a i r l y .  You w r e s t l e  day a f t e r  day w i t h  problems of 

humanity under  d u r e s s  b u t  your  p r o f e s s i o n  has  been c a k t i g a t e d  

J u s t  because  you do t h a t .  There i s  even a l i n e  i n  t h e  new Testa- 

merit from Luke which says, "Woe u n t o  you lawyers f o r  you & 
men w i t h  bu rdens  g r i e v o u s  t o  bear." 

But I ' m  h e r e  t o  t e l l  you t h a t  t h e  p a t e n t  l awyer s  do 

n o t  do t h a t  and I ' m  proud of you. I ' m  e l s o  proud of t h e  f a c t  t h a t  

w e  &re i n  Washington t h e s e  days w r e s t l i n g  w i t h  t h e  new p a t e n t  

p o l i c y  which w e  hope w i l l  f r e e  up w h a t  has been t h e  dead hand of 

t h e  federa l  bu reauc racy  o n ' p a t e n t  p o l i c y  and a l l o w i n g  t h e  many 

b e n e f i t s  t h a t  f low o u t  of t h e  space  programs and t h e  o t h e r  RLD 

programs i n  he government t o  be e x p l o i t e d  and t o  become economica l ly  

v i a b l e  wi thou t  r e q u i r i n g  a l l  o f  t h e  m u l t i t u d i n o u s ,  v e r y  d i f f i c u l t  

p r o c e d u r e s  w i t h  t h e  f e d e r a l  bu reauc racy  has p l a c e d  upon tha t  pro- 

cess i n  t h e  past .  

f 
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If I may, I ' d  l i k e  t o  t a l k  t o  you t o d a y  about  maybe 
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t h r e e  t h i n g s ,  which i s  a l o t  w i t h  ou r  r a t h e r  s h o r t  t i m e  and I 

w i l l  t r y  t o  be  b r i e f ,  I l d  l i k e  t o  t a l k  abou t  t h e  s p a c e  program 
. -  - 

and where we're go ing  t o d a y ,  what w e  have done i n t h e  P a s t ,  and 

c o n t i n u e  t o  do i n  t h e  f u t u r e  o n r e s e a r c h  and development b o t h  i n  

a e r o n a u t i c s  and space  and r e s e a r c h  and w h a t  w e  i n t e n d  t o  do o r  w h a t  

w e  i n t e n d  t o  t r y  t o  do f o r  t h e  f u t u r e  i n  advancing t h i s  c o n n t r y  

h t o  t h e  2 1 s t  c e n t  

D r .  s l i f e  has  spanned what has  been pe rhaps  

t t h e  greatest span  of  t e c h n o l o g i c a l  achievement i n  t h e  h i s t o r y  of t h e  

I world.  We've moved i n  h i s  l i f e t i m e  from horse drawn v e h i c l e s  t o  

*' L a n  a e r o s p a c e  s h u t t l e  and indeed  t h e  e x p l o r a t i o n  of t h e  o u t e r  I 

p l a n e t s .  Voyager I1 brough t  back t o  u s  t h e  v i s i o n s  of p r i m o r d u  

p l a n e t a r y  development which w a s  unknown j u s t  a f e w  y e a r s  ago.  

E q u a l l y  i m p o r t a n t  were t h e  t e c h n Q l o g i c a 1  f a l l o u t s  t h a t  came from 

t h a t  e x p l o r a t i o n  a c t i v i t y .  

As w e  l o o k  back o he s h o r t  l i f e t i m e  of my agency 

which goes  back j u s t  a l i t t l e  ove r  two decades ,  w e  have come f r m  

a n  a e r o n a u t i c a l  base i n t o  an e ra  where w e ' r e  f l y i n g  a v e h i c l e  
e a r t h  

and t h e n  l a t e r  

J on t o  a u s  t o  do t h i n g s  

which w e r e  o n l y  dreamed of  J u s t  a s c a n t  deacde o r  t w o  ago. 

Moreover, t h e  t e c h n o l o g y  t h a t  w e  have developed  i n  doing  t h a t  ex- 

p l o r a t i o n  and doing  t h a t  v e r y  new i n n o v a t i o n  h a s  r e s u l t e d  i n  

v e r y  i m p o r t a n t  f a l l o u t  t o  t h e  n a t i o n a l  economy. Indeed ,  you can 

make a s t r i n g  argument f o r  t h e  t e c h n o l o g i c a l  f r o n t i e r  t h a t  w e  

have been  i n v e s t i g a t i n g  i n  t h e  l a s t  20 o r  3 0 . y e a r s ,  h a s  improved 

t h e  p r o d u c t i v i t y  of  ou r  n a t i o n  and has  been a v e r y  i m p o r t a n t  

e lement  in t h e  p r o g r e s s  w e  have made toward  a f u l l e r  l i f e  and a 
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more p r o d u c t i v e  economy. 

And I t h i n k  i t ' s  impor t an t  t o  remember t h a t  a t  , 

b/ 
a t i m e  when we're s o r q / g o i n g  &back and re-examining how we go about 

do ing  t h i n g s  i n t h e  f e d e r a l  s t r u c t u r e  , h a t  what we have done i n  
L' 

~ 1 
t h e  a e r o n a u t i c s  and space  program o f  NASA and i t s  p r e d e c e s s o r  

agency ,  t h e  N a t i o n a l  Advisory Committee f o r  A e r o n a u t i c s  which 

goes  back t o  1915, has  been a v e r y ,  v e r y  p r o d u c t i v e  p a r t n e r s h i p  

between t h e  f ede ra l  government,  t h e  u n i v e r s i t y  community and ou r  

i n d u s t r y .  We've worked v e r y  c l o s e l y  t o g e t h e r  w i t h  them and t h e  

r e s u l t  is o b e a s .  W e  l ead  t h e  wor ld  i n  a e r o n a u t i c s ,  w e  l ead  t h e  

world i n  space .  W e  are b e i n g  cop ied  around t h e  wor ld  in t h e  way 

w e  have  done t h a t  and indeed ,  t h e  rest o f  t h e  world i s  v e r y  

env ious  of t h e  f a c t  t h a t  w e  have a mechanism in p l a c e  and t h e y ' r e  

t r y i n g  t o  d u p l i c a t e  it. 

BOW where are w e  go ing?  W e l l ,  i n  A p r i l  w e  f l e w  t h e  

s h u t t l e  and w e  proved  i t s  concept  is sound, It w i l l  work 8s 

a d v e r t i s e d .  What are w e  go ing  t o  do w i t h  i t? We're go ing  t o  do 

much what w e  d i d  i n  t h e  l a s t  f e w  decades  and we're go ing  t o  grow 

from t h a t .  We're go ing  t o  t r y  t o  t a k e  some quantum Jumps and I'll 

go t h r o u g h  a small  s c e n a r i o  of  what w e  might  do,  b u t  it opens 

a b r a n d  new era f o r  us w h i c h  i s  on ly  r e s t r i c t e d  by t h e  invca -  

t i v e n e s s  ana i n n o e l o n  of ou r  pepo le .  

W e  have t h e  c a p a b i l i t y  now of l a u n c h i n g  v e r y  l a r g e  

pay lodds  i n t o  lower  e a r t h  o r b i t .  W e  are< c a p a b l e  now of p i ck i rg  - 
them up, of  checking  them o u t  on o r b i t ,  of r e p a i r i n g  them in o r b i t ,  

and  i f  n e c e s s a r y  of  b r i n g i n g  them back and r e p a i r i n g  them on 

e a r t h  and t h e n  f l y i n g  them a g a i n .  For  t h e  ve ry  expens ive  

p a y l o a d s  w e  are t a l k i n g  abou t  t h a t  i s  indeed  a v e r y  i m p r e s s i v e  

I 
I I I  I 

I 
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one t h a t  e x i s t s  no where i n  t h e  world b u t  h e r e ,  

The s h u t t l e  which w i l l  S t a r t  f l y i n g  commercial  

pay loads  n e x t  y e a r  i s  a system which w i l l  e n a b l e  u s  Bo do a l o t  

of n e d h i n g s .  But i s  i s  o n l y  a n  e n a b l i n g  mechanism, I t ' s  n o t  a 

V R C 4 1 4  i n  and of i t s e l f .  I t ' s  n o t h i n g  excep t  an e n a b l i n g  mechanism. 
I 

We must d e c i d e  how t o  u s e  it. ! 

I w e n t e b c k  ! q  and re-read some t h o u g h t s  t h a t  Tom P a i n e  

who w a s  one of t h e  most i n n o v a t i v e  and pe rhaps  one t h e  t h i n k e r s  

I of t h e  s p a c e  program, t h e  bes t  t h i n k e r  w e  had i n  t h e  space  program 

as an  a d m i n i s t r a t o r ,  and Tom, as you know has been o u t  i n  

C a l i f o r n i a  as p r e s i d e n t  of  t h e  Northrup C o r p o r a t i o n ,  wro te  down 

a f e w  years ago  a s c e n a r i o .  H e  s a i d  f i r s t  o f  a l l  l e t ' s  ge t  t h e  

s p a c e  s h u t t l e ,  Then l e t ' s  p u t  i n t o  o r b i t  t h e  Space lab  and b u i l d  

a round it a space s t a t i o n .  And as w e  l e a r n  how t o  u s e  t h a t  s p a c e  

s t a t i o n ,  i n  lower  ear th  o r b i t ,  t h e n  l e a r n  how t o  t u g  I t  o u t  

o r  move it o u t  t o  a geosynchronous o r b i t  and f i n a l l y  move i n t o  

l u n a r  o r b i t .  And as w e  e n t e r  t h e  O l s t  c e n t u r y  i n  about  t h e  year 

2000 o r  s h o r t l y  t h e r e a f t e r ,  we w i l l  have  e s t a b l i s h e d  a s p a c e  s W i o n  

manned and c a p a b l e  of doing  a number of  d i f f e r e n t  t h i n g s  which 

canno t  o n l y  y i e l d  b e n e f i t s  f o r  t h e  ear th  b u t  can  w e  can s t a r t  

t h i n k i n g  about  e x p o r t i n g  t h e  moon's r e s o u r c e s .  

Out abou t  t h e  y e a r  2010 o r  so, w e  c o u l d  conc ieve  of 

e s t a b l i s h i n g  a co lony  on t h e  moon, s t a r t i n g  w i t h  a s m a l l  r e s e a r c h  

s t a t i o n .  Then w i t h  r o b o t s  which as you know we're p u r s u i i n g  v e r y  

much on ea r th ,  w e  might  e s t ab l i sh  a p r o d u c t i v e  a c t i v i t y  on t h e  

moon, and f i n a l l y  by maybe 2020 o r  2030, w e  might  i ndeed  have 

an o p e r a t i n g  p r o d u c t i v e  e n t e r p r i s e  go ing  on t h e  moon. By t h a t  

t i m e  w e  would have t h o u g h t  about  t h e  p o s s i b i l i t y  of a l s o  e x p l o i t i n g  
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Mars and by that time robots, but n o t  Only robots but self- 

r e p l i c a t i n g  r o b o t s  w i l l  e n a b l e  US t o  s t a r t  t o  c o n s t r u c t  a 

s t a t i o n  w i t h  r o b o t s  on Mars, 

And I must J u s t  s ay  i n c i d e n t a l l y  t h a t  my f r t e n d  Tom 

P a i n e  may have been a b i t  s h o r t  o n t h a t  because  In Japan t o d a y ,  mind yot  

Japan ,  t h e r e  i s  a f a c t o r y  run  by r o b o t s  producing  o t h e r  r o b o t s .  

I n  about  t h e  y e a r  2040, t h e  co lony  on t h e  moon would be f l o u r % -  

i n g  and 20 s h o r t  y e a r s  a f t e r  t h a t ,  t h e  co lony  on Mars cou ld  be 

f l o u r i s h i n g  and w i t h  m f r i e n d  D r .  Kolm's mass d r ive r ,  w e  c o u l d  

be send ing  down v a s t  amounts of  ma te r i a l  t o  he lp  us  e x p l o i t  

and a l l o w i n g  t h o s e  c o l o n i e s  t o  reach economic s e l f  s u f f i c i e n c y .  

P 

Is t h a t  an i m p o s s i b l e  dream? no, t h e  t e c h n o l o g y  

f o r  t h a t  is i n  o u r  hands today .  It  a l l  e x i s t s .  A l l  w e  have t o  do 

is have t h e  w i l l  and t h e  purpose  t o  e x p l o i t  it. And I might  s a y  

it r e q u i r e s  a l i t t l e  f a i t h .  H.L. Mencken, who i s  one of  my favor -  

i t e s ,  and s i n c e  I s p e n t  some t i m e  i n  Ba l t imore ,  I g o t  t o  read 

q u i t e  a l o t  of Mr. Mencken, once descr ibed f a i t h  and he s a i d  f a i t h  

may be d e f i n e d  b r i e f l y  an an i l l o g i c a l  bel ief  in t h e  o c c u r r e n c e  

of  t h e  improbable .  Think about  it. That i ndeed  is p e r h a p s  what I 

w e  need  today .  

I A l l  t h o s e  w i t h i n  o u r  s o c i e t y  -who be l ieve  

t h a t  i n t e r p l a n e t a r y - s p a c e  o r  even i n t e r p l a n e t a r y  c o l o n i z a t i o n  i s  

i m p o s s i b l e  o n l y  knew a l i t t l e  f a i t h  because  i f  you l o o k  back as 

f a r  a s  D r . & m a m s  looks, I'm s u r e  many of t h e  t h i n g s  t h a t  a r e  
,Ta..r:: @31 

happening t o d a y  r e q u i r e d  a g rea t  d e a l  o f  f a i t h  when he w a s  j u s t  

growing up. What w e  have done in t h e  l a s t  two decades has been 

amazing. What w e  can do in t h e  n e x t  two decades is o n l y  e n v i s i n n e d  

in man's dreams. 

I I I i  I . , 



If I may, I ' d  l i k e  t o  l e a v e  one o t h e r  t h o u g h t  w i t h  
. .  

I I i  
I 

YOU t o d a y  and t h a t  h a s  t o  do with what 1 began with which is the  

i n t e r a c t i o n  of  t h e  federa l  s t r u c t u r e  w i t h  t h e  p r i v a t e  s e c t o r  

and 
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t h e  

t h e  u n i v e r s i t y  community. 

S i n c e  1915 w e  have  conducted i n  NACA a n d  NASA a 

r a m  o f  a e r o n a u t i c s .  If you go back 60 y e a r s  ago and examine 

o r i g i n s  o f  t h e  agency, you w i l l  f i n d  t h a t  t h i s  c o u n t r y  w a s  

t e r r i b l y  d i s t u r b e d  because  w e  caild n o t  deve lop  a r e a l l y  f i rs t  

r a t e  m i l i t a r y  a i r c r a f t .  And so w e  e s t a b l i s h e d  X?$A and we 

es t ab l i shed  t h e  n a t i o n a l  se r ies  of  f a c i l i t i e s  i n  o r d e r  t o  e n a b l e  

a e r o n a u t i c a l  r e s e a r c h  t o  go forward .  And i n t h e  67 years t h a t  w e  
l e  

$ h i  have been p u r s u i n g  t h a t  w e  have g r a d u a l l y  become more competent 

u n t i l  t h e  p o i n t  r i g h t  b e f o r e  f o r t u n a t e l y  World War 11, w e  were 

able e d e s i g n  t h e  most e f f i c i e n t ,  e f f e c t i v e  a i r c r a f t  i n  t he  

wor ld  and we have proceeded  from t h a t  t o  the p o i n t  t h a t  t o d a y  W e  

dominate  t h e  wor ld  i n  a e r o n a u t i c s  t o  a degree t h a t  t h e  rest o f  UE! 

wor ld  i s  n o t  o n l y  e n v i o u s ,  b u t  t h e y  t a k e  great measures  t o  t r y  

t o  h o l d  us down. 

Up u n t i l  a few 

t r a n s p o r t s  i &he world.  That  

p a r t n e r s h i p  t h a t  has e x i s t e d  

y e a r s  ago,  w e  s o l d  90% of t h e  J e t  

has  r e s u l t e d  from t h e  very(?$ose 

e v e r  t h a t  67 y e a r s  s p n  between tk 
- 

federa l  government,  t h e  academic community, and t h e  i n d u s t r y .  

I t h i n k  i t ' s  i m p o r t a n t  t o  keep thg t  in mind. A t  t h e  same t i m e ,  i t ' s  

a l s o  i m p o r t a n t  t o  keep  i n  mind t h a t  f o r e i g n o r s  have s t u d i e d  o u r  

expe r imen t s  and ou r  e x p e r i e n c e  and t h e y  are coming w i t h  d u p l i c a t e 6  

of it and t h e y ' r e  go ing  t o  compete n o t  on ly  i n  a e r o n a u t i c s  b u t  

t h e y  have ex tended  a e r o n a u t i c s  i n t o  space .  We no l o r g e r  have a 

monopoly i n  t h e  wor ld ,  e i t h e r  i n  a e r o n a u t i c s  development o r  i n  
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! t h e  space f i e l d .  

.5 
;j T h e  French  now a r e i n  o p e r a t i o n  w i t h  a l a u n c h  v e h i c l e  

c a l l e d  t h e  Drion which th'ey a r e  s e l l i n g  a l l  ove r  t h e  wor la ;  and 

I might add t h e y ' r e  s e l l i n g  it v e r y  cheap ly  and it i s  of concern  

t o  u s .  On t h e  o t h e r  s i d e  of t h e  g l o b e ,  t h e  B a p a n e s e b v e  developed  

a doub le  s i z e d  v e h i c l e  known a s  t h e  M - 1  and w h i l e  t h e r e  is 
!! 

c u r r e n t l y  a n  agreement  t h a t  t h e y  w i l l  n o t  market  t h a t  i n  com- i 
.i 

p e t i t i o n  i n  t h e  r e s t  of t h e  wor ld ,  you can be s u r e  t h a t  in a 

very s h o r t  t i m e ,  t h e  Japanese  w i l l  come w i t h  a commercial  d e s i g n  

which w i l l  compete w i t h  u s  i n  s i z e  of payload .  

I would also remind you t h a t  t h e  S o v i e t s  who have 

e q u i v a l e n t  c a p a b i l i t y  t o  our  own have ove r  t h e  y e a r s  been o f f e r i n g  

l a u n c h  s e r v i c e s  and t h e y  always p r i c e  it 5 %  below u s .  They d o n ' t  

g e t  t o o  many because  t h e i r  penchant  f o r  s e c r e c y  t e n d s  t o  make 

p e o p l e  r u n  away from them b u t  t h e y  do g e t  enough so t h a t  i f  w e  

lose our  t h r u s t ,  i f  w e  e v e r  l o s e  our  d e s i r e  t o  compete i n  t h i s  

a r e n a ,  you can be s u r e  t h a t  t h e  F rench ,  t h e  J a p a n e s e ,  t h e  S o v i e t s  

o r  even t h e  Chinese ,  t h e  P e o p l e s '  Republ ic  who are a l s o  communist, 

w i l l  be r e a d y  t o  t ake  ove r  our  market.  

W e  stand on t h e  v e r g e ,  I b e l i e v e ,  of a m a g n i f i c e n t  

p e r i o d  of  y e a r s .  T h e  n e x t  20 years  c o u l d  be a b s o l u t e l y  s p l e n d i d .  

The coverage  of the-Voyager  f lybys  t h r i l l e d  m e .  Voyager I and 

Voyager I1 as it f l e w  by J u p i t e r  and t h e n  t h e  most i m p r e s s i v e  

body i n  our  p l a n e t a r y  sys tem,  S a t u r n ,  which i s  immense. We have 

more f o r e i g n  f r i e n d s  c r e d i t e d  t o  t h a t  f l y b y  t h a n  w e  had i n  any space  

m i s s i o n  i n  t h e  h i s t o r y  o f  t h e  agency i n c l u d i n g  t h e  Apol lo  m i s s i o n .  

In s h o r t ,  f o r e i g n e r s  t e n d  t o  t a k e  more i n t e r e s t  i n  it t h a n  t h e  

h r i c a n s  a l t h o u g h  I must say t h e  Americans a r e  beg inn ing  t o  come 
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back t o  t h e  program. We have more i n t e r e s t  i n  t h e  program 

i n  t h e  l a s t  y e a r  o r  two t h a n  w e  have had i n  a long, l o n g  t i m e ,  

Indedd i f  you b e l i e v e  t h e  p o l l s ,  over  60% of t h e  American p u b l i c  

w h o b i g h t  c o n s i d e r  my s t o c k h o l d e r s ,  now b e l i e v e  t h a t  t h e  space  program 

e .  

I 
- 

and t h e  money i n v e s t e d  i n  it i s  an impor t an t  p a r t  of t h e  

American economy and i s  an impor t an t  t h i n g  t o  con t inue .  

And perhaps  t h i s  i s  what c o l w n i s t  George W i l l  had 

in mind when h e  wro te  r e c e n t l y ,  and  he t h r i l l e d  m e  when he d i d .  

George i s  one of m y  f a v o r i t e  people. H e  s a i d  w e  know n e x t  t o  

*.I' n o t h i n g  about  v i r t u a l l y  e v e r y t h i n g .  It i s  not n e c e s s a r y  t o  know 

t h e  o r i g i n  of  t h e  u n i v e r s e .  It is o n l y  n e c e s s a r y  t o  want t o  know. 

C i v i l i z a t i o n  depends n o t  on any p a r t i c u l a r  knowleage b u t  on t h e  

d i s p o s i t i o i n  t o  c r a v e  knowledge. And i n d e e d ,  i t ' s  t h e  h a l l m a r k  

of a great n a t i o n  t o  want t o  c o n t i n u e  t o  e x p l o r e  t h e  unknown 

and t h a t ' s  w h a t  we're a l l  up t o  i n  t h e  program w e ' r e  conduct ing .  

And i t ' s  my view t h a t  t h i s  g rea t  n a t i o n  w i l l  continue t h a t  

e x p l o r a t i o n  f o r  a l o n g ,  l o n g  t i m e  i n  t h e  f u t u r e  and  i f  w e  do,  w e ' l l  

c o n t i n u e  t o  p r o s p e r .  Thank you v e r y  much. 


